. Subjects were 620 female nurses (Average age: 23.9) who started their careers in April 1997 and continued working in the same hospitals for two years and three months until the time of the survey. A questionnaire consisting mainly of items concerning sleep disorders from the Japanese version of the Pittsburgh Sleep Quality Index was distributed to the subjects. Results: Significant associations were observed between working on night shift and the use of alcoholic beverages to help induce sleep, and between working on night shift and daytime drowsiness. Significant differences were also observed between two-and three-shift systems with regard to subjective sleep quality. Moreover, average hours of sleep were significantly associated with three related sleep items: subjective sleep quality, difficulty in getting to sleep, and daytime drowsiness. Conclusion: Results suggest that in Japanese shift-work systems, sufficient sleep hours are needed for nurses who work night shift to ensure good quality of sleep and consequently better services for patients. (J Occup Health 2001; 43: 150-156) 
There have been many epidemiological studies on the relationship between night-shift work and sleep disorders [1] [2] [3] [4] [5] [6] [7] [8] [9] but few studies have yet been done in Japan. In the USA, it has been reported that sleep disorders caused by night-shift work in hospitals affect the job performance of many nurses [1] [2] 10) . In Japan, although there are a few studies on the shift-work systems and its effects on sleep disorders among Japanese nurses 11) none has covered the night shift work of Japanese nurses and its relationship to sleep disorders and work-performance.
Recently in Japan some fatal accidents due to mistakes in treatment by hospital nurses were reported by the media including newspapers and TV, and it was said that such mistakes tended to happen early in the morning 12) . Of approximately 1,000,000 working nurses in Japan, it is estimated that 75% have night-shift work 13, 14) . The Ministry of Labor, Japan, also estimates that among jobs that require night-shift work, nursing is the one that involves the largest number of female workers in Japan (personal communication with the director of women's worker division, the Ministry of Labor, Japan).
Therefore, considering the importance of the health of the large number of nurses in Japan and its consequent impact on patient services, we conducted a questionnairebased survey of nurses in a specific age group to investigate the relationship of shift-work, especially nightshift work to sleep problems and self-reported work performance. Although such-studies have been done in other countries 1, 2, 4, 5) , we conducted the same study in Japan from the standpoint that accumulated data would be helpful as a reference in order to regulate nursing practice in Japan.
Subjects and Methods

1) Subjects
Of 877 nurses who started their careers in April 1997 at seven university hospitals and four national hospitals located in and around Metropolitan Tokyo (average number of beds in each hospital: 809, standard deviation (SD): 244), 663 nurses remained to continue working in the same hospitals for two years and three months until July 1999 and were included in the survey.
2) Procedure
In each institution, the survey was handled by the chief of nurse. Questionnaires were handed out and collected within one week. Each subject who was given a questionnaire and two envelopes (one large and one small), completed the questionnaire, put it into the small envelope, and then put that envelope into the large envelope. The respondent wrote his or her name on the large envelope only. The chief nurse, collecting completed surveys, returned only the small envelopes to our team. This procedure was used in order to ensure anonymity and to prevent anybody from recognizing the sleep status of any particular nurses.
3) Questionnaire
Survey items were as follows: (1) factors, such as gender and age; (2) incidence of night-shift work; (3) sleeping conditions; and (4) smoking habit. As to questions related to sleep conditions, nine items were selected from the Japanese version of the Pittsburgh Sleep Quality Index (PSQI) 15, 16) with the addition of two items (use of alcoholic beverages to help induce sleep and troubles at work due to drowsiness). The subjects were asked a total of 11 questions about their sleeping conditions during the last month: (1) Sleep hours per night ("When you have no night shift, how many hours on average do you sleep at night?"), (2) Subjective sleep quality ("How would you rate your sleep quality overall?"), (3) Difficulty initiating sleep ("How often have you not fallen to sleep within 30 min?"), (4) Difficulty maintaining sleep ("How often have you woken up during the night?"), (5) Early morning awakening ("How often have you woken up too early in the morning and had difficulty in getting back to sleep?"), (6) Daytime drowsiness ("How often have you had trouble staying awake while driving, eating or engaging in social activities?"), (7) Sleep medication use ("How often have you taken medicine to help you sleep?"), (8) Alcoholic beverage use ("How often have you used alcoholic beverages to help you sleep?"), and (9) Troubles at work ("Have you had any trouble at work due to drowsiness?").
4) Collection of questionnaires and analysis
Among the 663 subjects to whom the questionnaire had been distributed, 641 returned the questionnaire (collection rate: 97%). Nine male respondents, five with no entry for gender, 20 married female nurses (due to different lifestyle from unmarried nurses) and seven with no answer as to whether or not work entailed night shifts, were excluded. A total of 600 qualified and completed responses were analyzed. The average age of the participating nurses was 23.9 yr (SD: 1.6). As to qualification, seven nurses were licensed practical nurses and the remainder were registered nurses. For statistical analyses, SPSS for Windows was used. χ 2 -test and Mann-Whitney U test were used to determine statistical significance. The significance level was set at 5% difference.
5) Definitions
The shift-work system for nurses was divided into three major categories: (1) whether or not there were night shifts, (2) two-shift system or three-shift system, and (3) frequency of night shifts. As to the frequency of night shifts, six or more per month in a two-shift system, or 10 or more per month in a three-shift system were defined as "frequent". "Not frequent" was defined as fewer than 6 night-shifts in a two-shift system, or fewer than 10 night shifts in three-shift system during the last month.
6) Current night-shift work conditions for nurses in Japan
The system of nurses' work divided into 3 eight-hour shifts dates back to 1947, when the Labor Standards Law was enacted in Japan. The legal working time of eight hours a day was also adopted for nurses, and the work schedule has generally been divided into three shifts: day shift, evening shift, and night shift. In recent years, the 2 sixteen-hour-shift system has been adopted at an increasing number of hospitals 17) . According to a survey conducted by the Japanese Nursing Association, the percentage of nurses working night shifts in the threeshift system decreased from 64% in 1993 to 58% in 1997, and that in the two-shift system increased from 5% to 12% in the same period 14) . Of the 11 hospitals, five followed the two-shift system, and the remaining six followed the three-shift system. Working hours on night shift vary slightly from hospital to hospital. In the case of two shifts, the night shift generally starts at 4:30 p.m. and ends at 9:00 a.m. the next day. In the case of three shifts, the evening shift generally starts at 4:30 p.m. and ends at 1:00 a.m. the next day, and the night shift starts at 12:30 a.m. and ends at 9:00 a.m. the same day. In principle, in a hospital that follows the two-shift system, a nurse works one night shift per week, and in a hospital that follows the threeshift system, a nurse works one evening shift and one night shift per week. The nurses surveyed at the 11 hospitals had not had any change in their night-shift work schedules (for example, transfer from a department without night shifts to a department with night shifts) for at least three months before the survey. Nurses who responded that they worked no night shifts were hospital nurses for outpatient care, and they did not have any nightshift work during the previous month.
Results
No statistically (t-test) significant association was observed between the nurses' shift-work system and hours of sleep. The average hours of sleep per day of the nurses who did not work night shift were 6.0 hours (SD: 0.9), and of those who worked night shifts were 5.9 h (SD: 1.2). The average hours of sleep per day of the nurses who worked under the two-shift system were 5.9 h (SD: 1.1), and those who worked under the three-shift system were 5.8 h (SD: 1.2). The average hours of sleep per day of the nurses whose night shift working was rated "frequent" were 5.9 h (SD: 1.1), and for those rated as "not frequent" were 6.0 h (SD: 1.3).
As shown in Table 1 , the use of alcoholic beverages to help induce sleep, and drowsiness during driving, eating, and engaging in social activities were significantly associated with whether or not there was night-shift work. In addition, statistically significant associations were observed between subjective sleep quality for nurses and their shift-work systems (two or three shifts) ( Table 2) .
As shown in Table 3 , no significant association between the frequency of night shifts and sleep disorders was observed. But as to the relationship between the average nocturnal hours of sleep without night shift for nurses who work at night and sleep disorders (Table 4) , statistically significant associations were observed for the following three items: subjective sleep quality; difficulty in getting to sleep; and drowsiness during driving, eating and engaging in social activities.
As shown in Table 1 -4, no significant association between night-shift work and troubles at work was observed.
Discussion
People tend to have more sleep disorders as they get older, and it is assumed that there is an association between age and sleep disorders 3, [18] [19] [20] [21] [22] [23] . We therefore selected a specific age group as subjects (average 23.9 yr, SD: 1.6) in order to eliminate the probability of age 2) reported that any effects of previous schedules that included night shifts would be eliminated after two months. Since this survey was conducted more than three months after the subject nurses had changed their shift-work schedules or the departments where they worked, there should not have been any effects remaining from the previous work schedules. In the present study, as the subject nurses had worked more than two years in the same hospitals, they had been well trained as nurses and should have had less stress. As to the procedure of collecting the questionnaires, each nurse wrote her name on the large envelope only so that the chief nurse would know that all targeted nurses had answered the questionnaire. The chief nurse submitted only the inside small envelope on which no name was written. That meant that the response was unknown both to the chief nurse and investigators. It is therefore expected that the information was free from alteration due to fear that the information would be leaked to the chief nurse on investigation. Considering these factors, it is reasonable to speculate that the present survey is effective in providing important information about the influences of night-shift work.
The associations between night-shift work and sleep disorders are less likely to be observed in the present survey (Table 1) and differ from the results of previous studies 1, 2, 10) . We explain the difference as that in the previous epidemiological studies 1, 2, 10) the age factor was not taken into consideration i.e. which age has an impact on sleep disorder. Another explanation of the difference may be due to the shift-work system of Japanese hospitals. The shift-work system in Japanese hospitals is unique in the sense that almost all nurses participate in day and night shift-works by rotation which is different from other countries, the USA for example 1) . Therefore, we are trying to take that into account in our research. In this survey no association between the frequency of night shifts and sleep disorders was observed (Table 3 ). This may be explained as follows: Our subjects were asked about the frequency of night shifts during the last month and sleep disorders. In principle, the subject nurses working in hospitals that follow the two-shift system worked one night shift a week, and those working in hospitals using the three-shift system worked one evening shift and one night shift per week. The nurses who answered that their frequency of night shifts during the last month was more than usual might have worked fewer night shifts during the previous month. This may contribute to the lack of an association between the frequency of night shifts and sleep disorders in this survey. Table 1 shows that among the nurses who work night shifts, a significant number of them use alcoholic beverages to improve their quality of sleep. Gordon et al. 5) reported an association between female workers who work night shifts and drugs and alcohol, and this agrees with the results of the survey.
Studies on the effects of two-or three-shift work systems on sleep disorders started as the number of hospitals that followed a two-shift work system increased. Takahashi et al. 11) reported that the work-related problems in two-shift systems may not be excessively greater than those in three-shift systems, and no differences in sleep disorder symptoms were observed. In the present survey, the results on subjective sleep quality (Table 2) indicate that it is possible to obtain better quality of sleep among nurses with a two-shift work system. It is hoped that better quality of sleep related to a two shift work system will contribute to increasing hours of sleep for nurses, resulting in controlling sleep disorders related to average nocturnal hours of sleep without a night shift (Table 4) . It is therefore expected that hospitals should adopt a twoshift work system for nurses in consideration of their health and better patient service. It is speculated that a lack of association between trouble at work and the night-shift system (Table 2) in the survey could have reporting biases, as the subjects themselves determined whether they had had trouble at work or not. Therefore, case-controlled studies are Note. Not frequent: Fewer than 6 night shifts during the last month in a two-shift system, or fewer than 10 night shifts during the last month in a three-shift system. Frequent: 6 or more night shifts during the last month in a two-shift system, or 10 or more night shifts during the last month in a three-shift system. Significance 1: Man-Whitney U test. Significance 2: Chisquare test (2 × 2 table). ns: not significant.
necessary to identify any unbiased correlation between trouble at work (for example, mistakes in drug administration) and the night-shift system. Specifically, retrospective studies are necessary by grouping nurses into those who made medical mistakes and those who did not in order to find out the correlation. Another limitation of this study was that in the questionnaire there was no question on whether or not and how long a subject spent taking naps at home or at the work place. Because napping could be considered to resolve sleep disorders in nurses who work night shifts to some extent, further research on this point is suggested.
Conclusions
The results of the survey suggest that hours of sleep have a significant influence on sleep disorders in nurses who work night-shift, and the shift-work system is an important factor when trying to increase their hours of sleep. 
